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(54) Molded surface fastener having an ornamental pattern, and method of and apparatus for 
manufacturing same 



(57) A molded surface fastener having on its engag- 
ing surface an ornamental pattern, such as characters, 
design, symbol, etc., which is devoid of engaging ele- 
ments (4b). This ornamental pattern is formed using a 



die wheel (2) having a multiplicity of engaging-element- 
forming cavities (5) arranged on the entire circumferen- 
tial surface except an ornamental pattern of area. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

This invention relates to a synthetic resin molded 
surface fastener having a multiplicity of engaging ele- 
ments on an engaging surface of a substrate sheet and 
a method of manufacturing the molded surface fastener, 
and more particularly to a molded surface fastener hav- 
ing an ornamental pattern formed on its front or front 
and rear surfaces simultaneously with the molding and 
a method of and an apparatus for manufacturing the 
molded surface fastener. 

2. Description of the Related Art: 

In manufacturing woven and knit fiber surface fas- 
teners to be used as opening and closing means for 
garments, bags, etc. as well as detachably attaching 
means such as fastening bands, various attempts have 
been made to improve the fashionability of products 
using surface fasteners. To this end, it has been a com- 
mon practice to form an ornamental pattern, such as 
characters, design, symbol, etc. on the surface fas- 
tener's engaging surface, from which a multiplicity of 
hooks or loops as engaging elements stand, in an effort 
to give the surface fastener a good external view. 

For example, according to Japanese Patent Publi- 
cation No. Hei 3-79001 . an ornamental pattern, such as 
characters, design, symbol, etc., is formed on the 
engaging surface of a surface fastener by press-heating 
and solidifying soft and flexible material, such as sili- 
cone rubber, onto the engaging surface, on which a 
multiplicity of engaging elements in the form of hooks or 
loops stand, of the surface fastener. 

Further, according to Japanese Patent Laid-Open 
Publication No. Sho 62-19105, a desired pattern, such 
as desired characters, design, symbol, etc., of dye 
paste is stamped on the rear surface, which is opposite 
to the engaging surface, of a surface fastener and suck- 
ing the dye paste on the rear surface to the engaging 
surface by a vacuum pump disposed on the side of the 
engaging surface of the surface fastener. Then the 
resulting surface fastener is treated with a dyeing proc- 
ess so that characters, design, symbol, etc. come out 
on the engaging surface of the surface fastener 

Japanese Patent Laid-Open Publication No. Hei 3- 
69658 discloses a method of and an apparatus for dye- 
ing a surface fastener. According to this disclosure, a 
desired pattern, such as characters, design, symbol, 
etc., is formed by spouting ink drops over the engaging 
surface of a surface fastener in a dot-matrix format, 
based on the data regarding the position and shape of 
the pattern, by ink-jet means and then sucking ink on 
the engaging elements from the side of the rear surface 
so that the ink reaches the substrate sheet. Then the 
substrate sheet and the engaging elements are dyed so 



that a pattern of characters, design, symbol, etc. come 
out definitely. 

In the meantime, recent advances of surface fas- 
teners entirely molded of synthetic resin by injection 

s molding are astonishing; as a result, in addition to 
molded surface fasteners having a certain degree of rig- 
idness to be used as conventional industrial materials 
and interior ornamental goods, various molded surface 
fasteners having a very high degree of flexibility have 

10 been developed. Application of this flexible molded sur- 
face fasteners are on the increase for ordinary gar- 
ments and daily goods strongly requiring high flexibility 
from a fashionability view point. 

Nevertheless, all of the above-mentioned methods 

is of forming an ornamental pattern are aimed at fiber sur- 
face fasteners. Practically, it is virtually impossible to 
adopt these methods in molded surface fasteners made 
by such as integral injection molding for the following 
reasons. Any effective ornamental pattern forming 

20 method for molded surface fasteners has not been 
established yet. 

Although the method disclosed in Japanese Patent 
Publication No. Hei 3-79001 could be applied to the 
above-mentioned molded surface fastener, an orna- 

25 mental pattern area would have bulged from the engag- 
ing surface of the surface fastener so that the engaging 
elements around the bulged ornamental pattern area 
would tend to fail to catch the engaging elements of a 
companion surface fastener when the two surface fas- 

30 teners are pressed to engage, thus it is probable that a 
desired engaging strength required in the surface fas- 
tener can not be achieved. 

Assuming that the methods disclosed in Japanese 
Patent Laid-Open Publications Nos. Sho 62-19105 and 

35 Hei 3-69658 could be applied to the molded surface fas- 
tener, since the substrate sheet of the integrally molded 
surface fastener is a molded sheet of synthetic resin, it 
would have been impossible to absorb dye liquid or ink 
through the molded substrate sheet unlike the woven or 

40 knit fiber substrate sheet having minute gaps. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide a 
45 molded surface fastener which has a neat and clear 
ornamental pattern without the risk of reducing the rate 
of engagement with a companion surface fastener. 

Another object of the invention is to provide a useful 
method and apparatus for efficiently manufacturing the 
so above-mentioned molded surface fastener. 

According to a first aspect of the invention, the 
above first-named object is accomplished by a molded 
surface fastener comprising: a substrate sheet having a 
multiplicity of engaging elements standing on an engag- 
55 ing surface of said substrate sheet; and a desired orna- 
mental pattern is formed as a part of said engaging 
elements on said engaging surface of said substrate 
sheet is omitted. If necessary, a desired ornamental 
pattern of dent may be formed on the rear surface, 



50 



2 



EP0 766 934 A2 



3 

which is opposite to the engaging surface, of the sub- 
strate sheet. 

According to a second aspect of the invention, the 
above second-named object is accomplished by an 
apparatus for continuously molding a synthetic resin s 
surface fastener having a multiplicity of engaging ele- 
ments molded on an engaging surface of a substrate 
sheet The apparatus comprises: a die wheel having a 
multiplicity of engaging-element-forming cavities 
arranged throughout its circumferential surface except 10 
areas where a desired ornamental pattern is formed by 
flat surfaces which has no engaging- element-forming 
cavities; drive means for driving the die wheel to rotate; 
supply means for continuously applying molten resin to 
the circumferential surface of the die wheel by a prede- 15 
termined width; pressing means for filling the molten 
resin in the engaging-element-forming cavities in the 
circumferential surface of the die wheel under a prede- 
termined pressure and continuously molding the sub- 
strate sheet in a predetermined thickness on the 20 
circumferential surface of the die wheel; guide means 
for guiding, in response to the rotation of the die wheel, 
the molded substrate sheet and the molded engaging 
elements circumferentially of the die wheel by a prede- 
termined angle; and take-up means for drawing the 25 
molded engaging elements successively off the engag- 
ing-element-forming cavities after the guiding and posi- 
tively removing the molded engaging elements, 
together with the molded substrate sheet, from the die 
wheel. 30 

Preferably, the ornamental pattern of flat area of the 
circumferential surface of the die wheel is defined by 
combining a plurality of first discs, each having a multi- 
plicity of cutouts in its circumferential edge surface at a 
predetermined pitch, each cutout defining the engag- 35 
ing-eiement-forming cavities, with a plurality of second 
discs partly devoid of the cutouts, in a laminated form. 
Alternatively, the ornamental pattern of flat surfaces is 
defined by covering part of the multiplicity of engaging- 
element-forming cavities formed on the circumferential 40 
surface of the die wheel with a covering member, or by 
packing part of the cavities with filler material. 

Further, the supply means for the molten resin is an 
injection nozzle disposed with a predetermined gap with 
respect to the circumferential surface of the die wheel 45 
for continuously injecting the molten resin radially of the 
die wheel. Further, the pressing means is an injection 
resin pressure for the molten resin to be injected from 
the injection nozzle. The apparatus further includes 
dent impressing means disposed downstream of the so 
injection nozzle in a direction of rotation of the die wheel 
for impressing a pattern of dent on a rear surface of the 
molded substrate sheet being guided circumferentially 
of the die wheel in response to the rotation of the die 
wheel, 55 

Alternatively, the pressing means is a pressure 
roller disposed with a predetermined gap with respect to 
the circumferential surface of the die wheel and having 
an axis of rotation parallel to the axis of rotation of the 



die wheel, the pressure roller being to be driven for rota- 
tion in synchronism with the rotation of the die wheel. 
And the supply means for the molten resin is an extru- 
sion die for continuously extruding the molten resin to 
the gap between the die wheel and the pressure roller. 
The pressure roller has on its circumferential surface a 
pattern of projection for impressing a pattern of dent on 
the rear surface of the molded substrate sheet of the 
molten resin. 

Preferably, the apparatus further includes paint 
applying means for applying paint to an ornamental-pat- 
tern-impressing surface of the dent impressing means. 
The dent impressing means is a pattern-impressing 
roller having on its circumferential surface a pattern of 
projection and rotatable in synchronism with the rotation 
of the die wheel. The pattern-impressing roller is mova- 
ble toward and away from the circumferential surface of 
the die wheel. Alternatively, the dent impressing means 
is an endless belt having on its circumferential surface a 
pattern of projection and rotatable in synchronism with 
the rotation of the die wheel. The endless belt is mova- 
ble toward and away from the circumferential surface of 
the die wheel. 

According to a third aspect of the invention, the 
above second-named object is accomplished by a 
method for continuously molding a synthetic resin sur- 
face fastener having a multiplicity of engaging elements 
integrally molded on an engaging surface of a substrate 
sheet The method comprises the steps of: forming a 
desired pattern in a circumferential surface of a die 
wheel having a multiplicity of engaging-element-forming 
cavities by flat surfaces having no engaging-element- 
forming cavities; driving the die wheel to rotate while 
cooling at a predetermined temperature; continuously 
supplying molten resin to the circumferential surface of 
the die wheel in rotation by a predetermined width by 
supply means; filling the molten resin in the engaging- 
element-forming cavities of the circumferential surface 
of the die wheel under a predetermined pressure to 
mold a multiplicity of engaging elements and, at the 
same time, continuously molding a substrate sheet in 
predetermined thickness on the circumferential surface; 
guiding, in response to the rotation of the die wheel, the 
molded substrate sheet and the engaging elements cir- 
cumferentially of the die wheel by a predetermined 
angle; and drawing the molded and guided engaging 
elements successively off the engaging-element-form- 
ing cavities after the guiding and positively removing the 
molded engaging elements, together with the molded 
substrate sheet, from the die wheel. 

The method further includes the step of impressing 
a pattern of dent on a rear surface of the molded sub- 
strate sheet being guided circumferentially of the die 
wheel in response to the rotation of the die wheel, by 
dent impressing means disposed downstream of the 
injection nozzle in a direction of rotation of the die 
wheel. 

Still further, the method includes the step of apply- 
ing paint to an ornamental-pattern-impressing surface 
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of the dent impressing means by paint applying means. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary side view, partially in cross 
section, of a typical surface fastener molding appa- 
ratus for carrying out a method of this invention; 
FIG. 2 is a fragmentary, exploded perspective view 
showing one example of combination of ring- 
shaped discs constituting a die wheel to be used in 
the method of this invention; 
FIG. 3 is a fragmentary perspective view of the die 
wheel; 

FIG. 4 is a fragmentary plan view showing a molded 
surface fastener manufactured using the die wheel; 
FIG. 5 is a fragmentary cross-sectional view show- 
ing another embodiment in which an ornamental 
pattern is formed on the circumferential surface of 
the die wheel; 

FIG. 6 is a fragmentary cross-sectional view similar 
to FIG. 5, but showing still another embodiment; 
FIG. 7 is a developed plan view of the circumferen- 
tial surface of a modified die wheel; 
FIG. 8 is a fragmentary plan view showing a molded 
surface fastener manufactured using the modified 
die wheel; 

FIG. 9 is a fragmentary plan view similar to FIG. 8, 
but showing another molded surface fastener man- 
ufactured by another combination of ring-shaped 
discs constituting the die wheel; 
FIG. 10 is a fragmentary side, partially in cross sec- 
tion, showing a general construction of an appara- 
tus for forming an ornamental pattern on the rear 
surface of a surface fastener by dent impressing 
means, in addition to the forming of the ornamental 
pattern by the die wheel; 

FIG. 11 is a fragmentary cross-sectional view 
showing another embodiment of the apparatus of 
FIG. 10; 

FIG. 12 is a fragmentary cross-sectional view 
showing a still another embodiment of the appara- 
tus of FIG. 10; 

FIG. 13 is a rear perspective view of a molded sur- 
face fastener having an ornamental pattern formed 
on its rear surface; and 

FIG. 14 is fragmentary side view, partially in cross 
section, showing an example of another typical 
construction for carrying out method of this inven- 
tion. 

DETAILED DESCRIPTION 

Various embodiments of this invention will now be 
described in detail with reference to the accompanying 
drawings. FIG. 1 is a fragmentary side view, partially in 
cross section, of an injection molding apparatus accord- 
ing to a typical embodiment of this invention, showing 
the manufacturing process in which an ornamental pat- 
tern, such as, characters, design, symbol, etc., on the 



engaging surface of a molded surface fastener. 

First of all, a fixed quantity of molten resin 4 
extruded from a non-illustrated extruder is continuously 
injected from an injection nozzle 1 directly to the circum- 

s ferential surface of a die wheel 2 under a predetermined 
resin pressure by a predetermined width. The die wheel 
2 is rotated in the direction of an arrow in FIG. 1 by a 
non-illustrated drive source; the injected molten resin 4 
attached in a sheet shape to the circumferential surface 

70 of the die wheel 2 is moved in response to the rotation 
of the die wheel 2. During this moving, the molten resin 
4 is cooled to become solidified on the circumferential 
surface of the die wheel 2, which is cooled by a non- 
illustrated cooler disposed inside the die wheel 2. The 

is circumferential surface of the die wheel 2 has a multi- 
plicity of hook-element-forming cavities 5 for forming 
hook elements 4a, i.e. engaging elements, of a surface 
fastener; a predetermined thickness of a substrate 
sheet 4b is molded on the circumferential surface of the 

20 die wheel 2 and, at the same time, the hook elements 
4a are molded integrally with the substrate sheet 4b as 
the hook-element-forming cavities 5 are filled with the 
molten resin 4. 

The basic structure of the die wheel 2 is a hollow 

25 cylindrical drum form in which a multiplicity of alter- 
nately arranged ring-shape discs 2a, 2b having a com- 
mon diameter are placed one over another along its 
axis of the drum as shown, on enlarged scale, in FIG. 2. 
Each of every other discs 2a has a multiplicity of hook- 
so body-forming cavities 5a each extending substantially 
radially in a hook-shape curve and opening to the cir- 
cumferential edge, white each of the remaining discs 2b 
has a multiplicity of reinforcing-rib-forming cavities 5b in 
alignment with the respective hook-body-forming cavi- 

35 ties 5a of its adjacent disc 2a The hook-body-forming 
cavities 5a of one disc 2a and the reinforcing-rib-form- 
ing cavities 5b of adjacent discs 2b jointly define a mul- 
tiplicity of composite cavities as the hook-element- 
forming cavities 5. In the illustrated example, the rein- 

40 forcing-ribs-forming cavities 5b are formed on both the 
front and rear surfaces of a single disc 2b. Alternatively, 
the reinforcing-rib-forming cavities 5b may be formed in 
the circumferential edge of a single disc 2b as cutouts, 
and this single disc 2b may sandwich a flat disc devoid 

45 of any cavities on either surface. 

The circumferential surface of the die wheel 2 of 
this invention has areas where no hook-element-form- 
ing cavity exists. Accordingly, the surface fastener would 
have areas with hook elements 4a and areas without 

so hook elements 4a. The hook-element-free areas serves 
to form a desired ornamental pattern in the engaging 
surface of the molded surface fastener. 

In this embodiment, as shown in FIGS. 2 and 3, the 
cavity-free areas are constituted by omitting some of the 

55 hook-body-forming cavities 5a and reinforcing-rib-form- 
ing cavities 5b, which should originally have been 
formed at regular pitch in the circumferential edges of 
the two kinds of discs 2a, 2b. These cavity-free areas 
are distributed arbitrarily; practically, a large number of 
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sets of discs identical and different in distribution are 
previously prepared so that an appropriate combination 
of discs 2a, 2b can be selected to distribute the cavity- 
free areas in a desired pattern on the circumferential 
surface of the die wheel 2, thus realizing a desired orna- 
mental pattern in the engaging surface of a molded sur- 
face fastener. 

FIG. 3 shows an example in which the cavity-free 
areas are distributed in a pattern of "2" on the circumfer- 
ential surface of the die wheel 2 by selecting a corre- 
sponding combination of a large number of discs 2a. 2b. 
According to the die wheel 2 having such circumferen- 
tial surface, a pattern of. for example. "1 . 2. 3" come out 
in the engaging surface of the molded surface fastener. 

FIG. 7 is a developed plan view of the die wheel 2 
having a different circumferential surface. As shown in 
FIG. 7 t in order to constitute the illustrated circumferen- 
tial surface of the die wheel 2. fourteen discs 2a each 
having hook-body-forming cavities 5a and fifteen discs 
2b each having reinforcing-rib-forming cavities 5b are 
used. The fourteen discs 2a have seven different kinds 
of arrangement of the hook-body-forming cavities 5b as 
designated by A - G; as these different kinds of discs are 
selectively combined, a pattern of yachts is defined by 
the cavity-free areas as shown in FIG. 7. As a result, on 
the engaging surface of the molded surface fastener 
obtained using this die wheel 2. a pattern of yachts as 
defined by the areas devoid of hook elements 4a comes 
out as shown in FIG. 8. 

FIG. 9 shows the engaging surface of a molded sur- 
face fastener molded by the die wheel 2 in which addi- 
tional discs 2a, 2b different in arrangement of hook- 
element-forming cavities 5 from the foregoing discs 2a, 
2b. As shown in FIG. 9, three kinds (A. B, D) of discs 2a 
are used out of the seven kinds (A - G), and additional 
two kinds (H. I) of discs 2a different in arrangement of 
hook-element-forming cavities 5 are used. As these dif- 
ferent kinds of discs are selectively combined, a pattern 
of Christmas trees comes out on the engaging surface 
of the molded surface fastener. 

According to this embodiment, by selecting a suita- 
ble combination from a large number of kinds of discs 
2a, 2b previously prepared, it is possible to manufacture 
a surface fastener having a desired ornamental pattern 
of engaging-element-free areas in the engaging surface 
simultaneously with the molding. 

FIG. 5 is a fragmentary cross-sectional view show- 
ing a modified die wheel 2 according to another embod- 
iment in which the cavity-free areas are defined in a 
different way. As shown in FIG. 5, each and every one of 
discs 2a, 2b used in the die wheel 2 has hook-body- 
forming cavities 5a or reinforcing-rib-forrning cavities 5b 
at regular pitch in its circumferential edge. Therefore, 
assuming the die wheel 2 is merely assembled, there 
exists no cavity-free area on its circumferential surface. 
According to this embodiment, a desired part of the 
hook-element-forming cavities 5 in the circumferential 
surface of the die wheel 2, which is obtained by thus 
combining the discs' 2a, 2b, is covered by a covering 6 



to close their openings. With part of the hook-element- 
forming cavities 5 thus covered, the molten resin is pre- 
vented from being supplied into the closed cavities 5 so 
that an ornamental pattern of a recess having a thick- 

5 ness equal to the thickness of the covering 6 is formed 
in the engaging surface of the substrate sheet 4b. At the 
areas covered by the covering 6, no hook elements 4a 
are molded, so the ornamental pattern as defined by the 
engaging-element-free areas comes out in the engag- 

w ing surface of the molded surface fastener. 

FIG. 6 is a fragmentary cross-sectional view similar 
to FIG. 5, but showing the die wheel 2 according to still 
another embodiment in which the cavity-free areas are 
defined in another different way. As shown in FIG. 6, 

is each and every one of discs 2a, 2b used in the die 
wheel 2 has hook-body-forming cavities 5a or reinforc- 
ing-rib-forrning cavities 5b at regular pitch in its circum- 
ferential edge likewise the foregoing embodiment. 
Therefore, assuming the die wheel 2 is merely assem- 

20 bled, there exists no cavity-free areas on its circumfer- 
ential surface. According to this embodiment, a desired 
part of the hook-element-forming cavities 5 in the cir- 
cumferential surface of the die wheel 2, which is 
obtained by thus combining the discs 2a. 2b. is packed 

25 with filling material 7. The molten resin is prevented 
from being supplied into the closed cavities 5 thus 
packed with the filling material 7 so that no hook ele- 
ment 4a is formed in the closed areas and the ornamen- 
tal pattern of engaging-element-free areas comes out in 

30 the engaging surface of the molded surface fastener. 
The filler material 7 is exemplified by clay, heat-resistant 
resin and paper. 

As the die wheel 2 is rotated, the surface fastener 
continuously molded on the circumferential surface of 

35 the die wheel 2 and, at the same time, is moved circum- 
ferentially of the die wheel 2 by approximately 180 ° . 
Then the molded hook elements 4a standing on the 
engaging surface of the substrate sheet 4b are drawn 
successively off the hook-element-forming cavities 5 

40 and are positively taken up, together with the substrate 
sheet 4b, from the circumferential surface of the die 
wheel 2 via a guide roller 8 by a pair of feed rollers 9, 
which are driven by non-illustrated drive means. As a 
result, the molded surface fastener having an ornamen- 
ts tal pattern is continuously removed from the circumfer- 
ential surface of the die wheel 2. In the illustrated 
example, the guide roller 8 is used. Alternatively, the 
guide roller 8 may be omitted depending on the position 
of the feed rollers 9. 

so FIG. 1 0 is a fragmentary side view, partially in cross 
section, of an apparatus for molding a surface fastener 
having an ornamental pattern on its engaging surface 
and, at the same time, forming characters, design, sym- 
bol, etc. on its rear surface. 

55 The apparatus of this embodiment is substantially 
identical in basic structure with the previous embodi- 
ment. In addition to such structure, a pattern impressing 
roller 10 is disposed downstream of the injection nozzle 
1 in the direction of rotation of the die wheel 2 and is 



5 



9 



EP 0 766 934 A2 



10 



movable toward and away from the circumferential sur- 
face of the die wheel 2. The pattern impressing roller 1 0 
is freely rotatably supported and is rotatable in response 
to the rotation of the die wheel 2 while impressing a pat- 
tern on the rear surface of the substrate sheet of the 
surface fastener. The pattern impressing roller 10 has 
raised areas in a desired pattern on its circumferential 
surface; during molding, the raised areas are pressed 
against the rear surface of the substrate sheet 4b of a 
not yet solidified surface fastener, which substrate sheet 
is carried on the circumferential surface of the die wheel 
2, under a predetermined pressure to form a pattern of 
dent on the rear surface of the substrate sheet 4b as 
shown in FIG. 13. In the illustrated example, the pattern 
impressing roller 10 is a small-size roller, but a diameter 
of the pattern impressing roller 10 may be selected arbi- 
trarily. When the pattern should not be formed, the pat- 
tern impressing roller 10 is retracted to a waiting 
position as indicated by phantom lines. 

FIG. 11 is a fragmentary cross-sectional view 
showing a modified pattern impressing unit for not only 
forming an ornamental pattern of dent by the pattern 
impressing roller 10 but also coloring the dent In this 
embodiment, a painting roller 1 1 is disposed normally in 
contact with the raised areas of the circumferential sur- 
face of the pattern impressing roller 10, and lower part 
of the painting roller 11 is dipped in a paint bath 12. 
Preferably, the circumferential surface of the painting 
roller 1 1 is covered by a porous sheet, such as sponge 
or non-woven cloth, in order to transfer paint reliably. In 
this embodiment the painting roller 1 1 transfers paint 
from its circumferential surface to the raised areas of the 
pattern impressing roller 10, while the pattern impress- 
ing roller 10 in turn transfers the paint from its raised 
areas to the surface of the dent to give a desired color to 
the pattern of dent. 

FIG. 12 is a fragmentary cross-sectional view 
showing another modified apparatus for molding a sur- 
face fastener having an ornamental pattern on its 
engaging surface and, at the same time, forming char- 
acters, design, symbol, etc. on its rear surface of the 
molded surface fastener. 

According to this embodiment an endless belt 13 is 
substituted for the pattern impressing roller 10. The 
endless belt 13 is made of metal or heat-resistant syn- 
thetic resin and has a desired pattern of raised areas on 
its surface, being supported by a driven roller 14, which 
is driven to rotate in synchronism with the rotation of the 
die wheel 2, and a follow roller 15. Using such endless 
belt 1 1, it is possible to increase the area of a pattern 
and realize a wide selection of patterns as compared to 
using the pattern impressing roller 10. Also in this 
embodiment, the painting roller 1 1 may be disposed in 
contact with the circumferential surface of the endless 
belt 13. 

FIG. 14 show still another modified apparatus for 
manufacturing a molded surface fastener according to 
still another embodiment As shown in FIG. 14, a pres- 
sure roller 2' having a flat surface parallel to the axis of 



rotation of the die wheel 2 is disposed, and an extrusion 
die 1 ' is disposed to face a gap between the die wheel 2 
and the pressure roller 2' for extruding molten resin 4 
toward the gap to continuously moid a surface fastener 

5 having the above-mentioned structure between the die 
wheel 2 and the pressure roller 2'. In this embodiment, 
when the above-mentioned ornamental pattern is to be 
formed also on the rear surface of the surface fastener, 
the pressure roller 2* may have a pattern or raised areas 

10 on its circumferential surface. 

As is apparent from the foregoing description, since 
the synthetic resin molded surface fastener of this 
invention has the desired pattern formed of areas 
devoid of engaging elements 4a in its engaging surface, 

15 there is no risk of obstructing engagement with a com- 
panion surface fastener. Further, a desired degree of 
engaging strength is secured since the ornamental pat- 
tern of areas are formed by omitting redundant engag- 
ing elements 4a. And since a clear-cut ornamental 

20 pattern comes out in the engaging surface, very fash- 
ionable products can be realized. In the case that the 
surface fastener is molded of transparent material, by 
forming an ornamental pattern of dent in the rear sur- 
face of the substrate sheet 4b of the surface fastener in 

25 addition to the ornamental pattern in the engaging sur- 
face, it is possible to obtain a more sophisticated unique 
product as the ornamental pattern of the rear surface 
can be seen through from the front side, overlapping the 
ornamental pattern of the front surface. 

30 According to the integrally molded surface fastener 
manufacturing method of this invention, it is possible to 
mold a surface fastener in a single step and, at the 
same time, to form a clear-cut ornamental pattern in 
either of the engaging surface and the rear surface sim- ' 

3f ply. Furthermore, it is possible to manufacture a surface 
fastener that can secure a desired degree of engaging 
strength even though the ornamental pattern is formed, 
which is particularly useful from an economical point of 
view. 

40 

Claims 

1 . A molded surface fastener comprising: 

45 a substrate sheet (4b); 

a multiplicity of engaging elements (4a) stand- 
ing on an engaging surface of said substrate 
sheet (4b); said surface fastener being charac- 
terized by that 

so a desired ornamental pattern is formed as a 

part of said engaging elements (4a) on said 
engaging surface of said substrate sheet (4b) 
is omitted. 

55 2. A molded surface fastener according to claim 1, 
wherein said substrate sheet (4b) has on a rear sur- 
face opposite to said engaging surface a desired 
pattern of dent. 
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3. An apparatus for continuously molding a synthetic 
resin surface fastener having a multiplicity of 
engaging elements (4a) molded on an engaging 
surface of a substrate sheet (4b), said apparatus 
being characterized by comprising: 

a die wheel (2) having a multiplicity of engag- 
ing-element-forming cavities (5) arranged 
throughout its circumferential surface except 
areas where a desired ornamental pattern is 
formed by flat surfaces without said engaging- 
element-forming cavities (5); 
drive means for driving said die wheel (2) to 
rotate; 

supply means for continuously applying molten 
resin (4) to said circumferential surface of said 
die wheel (2) by a predetermined width; 
pressing means for filling the molten resin (4) in 
said engaging-element-forming cavities (5) in 
said circumferential surface of said die wheel 
(2) under a predetermined pressure and con- 
tinuously molding the substrate sheet (4b) in a 
predetermined thickness on said circumferen- 
tial surface of. said die wheel (2); 
guide means for guiding, in response to the 
rotation of said die wheel (2), the molded sub- 
strate sheet (4b) and the molded engaging ele- 
ments (4a) circumferentially of said die wheel 
(2) by a predetermined angle; and 
take-up means for drawing the molded engag- 
ing elements (4a) successively off said engag- 
ing-element-forming cavities (5) after said 
guiding and positively removing the molded 
engaging elements (4a), together with the 
molded substrate sheet (4b), from said die 
wheel (2). 

4. A surface fastener molding apparatus according to 
claim 3, wherein said ornamental pattern of flat 
area of said circumferential surface of said die 
wheel (2) is defined by combining a plurality of first 
discs (2a, 2b), each having a multiplicity of cutouts 
in its circumferential edge surface at a predeter- 
mined regular pitch, each cutout defining said 
engaging-element-forming cavities (5), with a plu- 
rality of second discs (2a, 2b) partly devoid of said 
cutouts, in a laminated form. 

5. A surface fastener molding apparatus according to 
claim 3, wherein said ornamental pattern of flat sur- 
faces is defined by covering part of said multiplicity 
of engaging- element-forming cavities (5) formed on 
said circumferential surface of said die wheel (2) 
with a covering member (6). 

6. A surface fastener molding apparatus according to 
claim 3, wherein said ornamental pattern of fiat sur- 
faces is defined by packing part of said multiplicity 
of engaging-element-forming cavities (5) formed on 



said circumferential surface of said die wheel (2) 
with filler material (7). 

7. A surface fastener molding apparatus according to 
5 claim 3, wherein said supply means is an injection 

nozzle (1 ) disposed with a predetermined gap with 
respect to said circumferential surface of said die 
wheel (2) for continuously injecting the molten resin 
(4) radially of said die wheel (2). 

10 

8. A surface fastener molding apparatus according to 
claim 7, wherein said pressing means is an injec- 
tion resin pressure for the molten resin to be 
injected from said injection nozzle (1). 

75 

9. A surface fastener molding apparatus according to 
claim 7, further including dent impressing means 
disposed downstream of said injection nozzle (1) in 
a direction of rotation of said die wheel (2) for 

20 impressing a pattern of dent on a rear surface of the 
molded substrate sheet (4b) being guided circum- 
ferentially of said die wheel (2) in response to the 
rotation of said die wheel (2). 

25 10. A surface fastener molding apparatus according to 
claim 3, wherein said pressing means is a pressure 
roller (2*) disposed with a predetermined gap with 
respect to said circumferential surface of said die 
wheel (2) and having an axis of rotation parallel to 

30 the axis of rotation of said die wheel (2), said pres- 
sure roller (2*) being to be driven for rotation in syn- 
chronism with the rotation of said die wheel (2). 

11. A surface fastener molding apparatus according to 
35 claim 10, wherein said supply means for said mol- 
ten resin (4) is an extrusion die (V) for continuously 
extruding the molten resin (4) to said gap between 
said die wheel (2) and said pressure roller (2'). 

40 12. A surface fastener molding apparatus according to 
claim 1 0, wherein said pressure roller (2*) has on its 
circumferential surface a pattern of projection for 
impressing a pattern of dent on the rear surface of 
the molded substrate sheet (4b) of the molten resin. 

45 

13. A surface fastener molding apparatus according to 
claim 9 or 12, further including paint applying 
means (11 ) for applying paint to an ornamental-pat- 
tern-impressing surface of said dent impressing 

so means. 

14. A surface fastener molding apparatus according to 
claim 9 or 12, wherein said dent impressing means 
is a pattern-impressing roller (10) having on its cir- 

55 currtferential surface a pattern of projection and 
rotatable in synchronism with the rotation of said 
die wheel (2), said pattern-impressing roller (10) 
being movable toward and away from said circum- 
ferential surface of said die wheel (2). 
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15. A surface fastener molding apparatus according to 
claim 9, wherein said dent impressing means is an 
endless belt (13) having on its circumferential sur- 
face a pattern of projection and rotatable in syn- 
chronism with the rotation of said die wheel (2), said 
endless belt (13) being movable toward and away 
from said circumferential surface of said die wheel 
(2)- 

16. A method for continuously molding a synthetic resin 
surface fastener having a multiplicity of engaging 
elements (5) integrally molded on an engaging sur- 
face of a substrate sheet (4b), said method being 
characterized by comprising the steps of: 

forming a desired pattern in a circumferential 
surface of a die wheel (2) having said multiplic- 
ity of engaging-element-forming cavities (5) by 
flat surfaces having no engaging-element-for- 
mign cavities (5); 

driving said die wheel (2) to rotate while cooling 
at a predetermined temperature; 
continuously supplying molten resin (4) to said 
circumferential surface of said die wheel (2) in 
rotation by a predetermined width by supply 
means; 

filling the molten resin (4) in said engaging-ele- 
ment-forming cavities (5) of said circumferen- 
tial surface of said die wheel (2) under a 
predetermined pressure to mold a multiplicity 
of engaging elements (4a) and, at the same 
time, continuously molcfing said substrate 
sheet (4b) in predetermined thickness on said 
■ circumferential surface; 
guiding, in response to the rotation of said die 
wheel (2), the molded substrate sheet (4b) and 
the engaging elements (4a) circumfererrtially of 
said die wheel (2) by a predetermined angle; 
and 

drawing the molded and guided engaging ele- 
ments (4a) successively off said engaging-ele- 
ment-forming cavities (5) after said guiding and 
positively removing the molded engaging ele- 
ments (4a). together with the molded substrate 
sheet (4b), from said die wheel (2). 



die wheel (2), by dent impressing means disposed 
downstream of said injection nozzle (1) in a direc- 
tion of rotation of said tie wheel (2). 

5 19. A surface fastener molding method according to 
claim 16, wherein said supply means is an extru- 
sion die (V) for continuously extruding the molten 
resin (4) to said gap between said die wheel (2) and 
said pressure roller {2'). 

10 

20. A surface fastener molding method according to 
claim 19, wherein said pressure roller (2 1 ) has on its 
circumferential surface a pattern of projection for 
impressing a pattern of dent on the rear surface of 

15 the molded substrate sheet (4b) of the molten resin. 

21. A surface fastener molding method according to 
claim 18 or 20, further including the step of applying 
paint to an ornamental-pattern-impresstng surface 

20 of said dent impressing means by paint applying 
means (11). 



25 



30. 



35 



40 



45 



17. A surface fastener molding method according to 
claim 1 6, wherein said supply means for the molten 
resin (4) is an injection nozzle (1) disposed with a 
predetermined gap with respect to said circumfer- so 
ential surface of said die wheel (2) for continuously 
injecting the molten resin (4) radially of said tie 
wheel (2). 



18. A surface fastener molding method according to ss 
claim 16, further including the step of impressing a 
pattern of dent on a rear surface of the molded sub- 
strate sheet (4b) being guided circumferentially of 
said die wheel (2) in response to the rotation of said 
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